Suppression of HSP70 expression sensitizes NSCLC cell lines to TRAIL-induced apoptosis by upregulating DR4 and DR5 and downregulating c-FLIP-L expressions.
Many cancer cell types are resistant to tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-induced apoptosis. Here, we examined whether HSP70 suppression by small interfering RNA (siRNA) sensitized non-small cell lung cancer (NSCLC) cells to TRAIL-induced apoptosis and the underlying mechanisms. We demonstrated that HSP70 suppression by siRNA sensitized NSCLC cells to TRAIL-induced apoptosis by upregulating the expressions of death receptor 4 (DR4) and death receptor 5 (DR5) through activating NF-κB, JNK, and, subsequently, p53, consequently significantly amplifying TRAIL-mediated caspase-8 processing and activity, cytosolic translocation of cytochrome c, and cell death. Consistently, the pro-apoptotic proteins Bad and Bax were upregulated, while the anti-apoptotic protein Bcl-2 was downregulated. The luciferase activity of the DR4 promoter was blocked by a NF-κB pathway inhibitor BAY11-7082, suggesting that NF-κB activation plays an important role in the transcriptional upregulation of DR4. Additionally, HSP70 suppression inhibited the phosphorylation of ERK, AKT, and PKC, thereby downregulating c-FLIP-L. A549 xenografts in mice receiving HSP70 siRNA showed TRAIL-induced cell death and increased DR4/DR5 levels and reduced tumor growth. The combination of psiHSP70 gene therapy with TRAIL also significantly increased the survival benefits induced by TRAIL therapy alone. Interestingly, HSP27 siRNA and TRAIL together could not suppress tumor growth or prolong the survival of tumor-bearing mice significantly, although the combination could efficiently induce the apoptosis of A549 cells in vitro. Our findings suggest that HSP70 suppression or downregulation might be promising to overcome TRAIL resistance in cancer.